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above 623 K. These groups decompose during heat treatment of the
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enhanced Xe adsorption.
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carbon sites present. This has been done by measuring the evolution of
COx(g) and CO(g) on heating to 1273 K. Following a 1273 K treatment, the
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9. REPORT OF INVENTIONS:

The discovery of a method to enhance adsorption inside of single walled
nanotubes by thermal activation, removing blocking functional groups at the entry

ports to the interior, is the subject of a patent application which is being processed
at the U. S. Patent Office.

10. Brief Review of Research Findings
A. OXYGEN PHOTOCHEMISTRY ON SURFACES

This project began with the study of the photochemistry of O, chemisorbed
on a stepped Pt single crystal surface. The study found that photolysis of O,
occurred primarily on step sites and that both photodissociation and
photodesorption occur together. The experiments compared thermal dissociation
of O, and photodissociation. In both cases the O, molecules were more rapidly
depleted on the step sites than on the terrace sites.
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B. NANOTUBE CHEMISTRY

Because of the great interest in nanotubes, our attention then turned to this
topic. We were the first to employ infrared spectroscopy to observe the chemistry
of the nanotubes under oxidizing conditions, observing the production of specific
organic moieties by oxidation. The thermal stability of these groups was studied
by infrared spectroscopy, and their conversion into CO and CO, was monitored.
We pioneered the use of ozone as an oxidizing agent to probe the defect sites on
the nanotube surface, finding that nanotubes which have been treated in HNOjs to
remove impurities are defective to about the 5% level. Removal of these defect
sites opens the entry ports into the nanotube interior, causing the kinetics of
adsorption of a test molecule, Xe, to be markedly enhanced.
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